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. The presence of Weisella may also be mentioned, though they will not predominate but will be present from about day 10 and then be fairly consistently maintained throughout the fermentation (3) 
APPENDIX 2: KIMCHI INSTRUCTIONS
Kimchi, a spicy fermented cabbage dish, is a staple food considered to be the national dish of South Korea. Although most variants available in the United States are made with napa cabbage and other vegetables mixed with crushed red pepper, Korean kimchi varies by region and often include raw oysters, dried squid, or fish. Korean preparations also vary by seasonally available vegetables. The following kimchi recipe may be halved in order to reduce the amount of kimchi made; there will be more than enough for students to take jars home to share with friends and family.
Health and Safety Precaution: Given the strict safety rules banning food from the laboratory, this exercise should be completed in a clean classroom in which foods may be prepared safely. Remember that crosscontamination from the laboratory could result in illness or compromised health. Tips for safely taking samples of the kimchi preparation for microbiological analysis are provided after the recipe.
PROCEDURE FOR MAKING KIMCHI
8 lbs of napa cabbage PREPARATION OF CABBAGE Rinse cabbage and remove any wilted or discolored leaves. Chop off 1 to 2 inches from the stem end, and slice the cabbage lengthwise. Remove any discolored leaves and dirt, and rinse. Chop into 1 to 2 inch pieces.
In separate containers, add 2 cups of salt to the cabbage. If split into more than two containers, divide salt evenly. Add the salt in portions, mixing the cabbage between portions to make sure that it is evenly salted. After 1 hour, drain off water that has left the vegetables, and stir the vegetables by hand to make sure that the salt is evenly distributed. Mix every hour for the next one to three hours, draining only once more after two hours. During this process, the leaves will become soft.
PREPARATION OF KIMCHI PASTE
During the brining period, prepare the kimchi paste. Begin by preparing a flour porridge. In a saucepan, add 3/4 cup of flour to 4 1/2 cups of water. Heat the mixture, stirring continuously until bubbles form (about 5 min). Don't allow it to boil. As the porridge heats, it will thicken. Make sure no flour stays on the bottom of the pan. As soon as bubbles form, add 1/3 cup of granulated sugar, and stir for 1 minute more. Remove from the heat and allow the porridge to cool slowly. We will use hot plates and conventional cook pans.
Prepare the vegetables for the kimchi paste. In a food processor add 1 cup of minced garlic, and a piece of peeled ginger the size of your thumb. Peel and quarter two medium yellow onions and place in the food processor. Pulse until minced. In the absence of a food processor, chop or grate the ginger and onions by hand. Place garlic, ginger, and onion mixture into a large bowl. Grate a large (1 foot long, 2 inches thick) carrot and add to the bowl. Slice off the tip of the bulbs, and chop two bundles of green onions on the diagonal, about 1/8 of an inch thick. Add to the vegetable mixture. Cut a Korean radish in half and peel it, remove the end, and grate half the radish. Julienne the remaining radish: thinly slice the radish every 1/16-1/8 of an inch, but do not cut all the way through (leave 1/4 inch). Rotate the radish 90 degrees, and slice similarly. When you chop off the bottom 1/4 inch, you will be left with matchstick size pieces. Chop the remaining disk and add all the radish pieces to the vegetables.
Finally, add 2 cups of oyster sauce to the vegetables, and add the porridge. Stir thoroughly. Add 3 1/2 cups of coarse red pepper, and stir. The deep red paste will be spicy. Taste it. You may be surprised that the kimchi paste is not as spicy as you might think! However, do not add more pepper! Allow the paste to sit for an hour and a half at room temperature, stirring every 30 minutes. As the paste rests, it will become much, much spicier.
ADDITION OF KIMCHI PASTE TO CABBAGE After 2 to 4 hours, drain the cabbage one last time. Fill each container with water, covering the cabbage with water, mixing by hand to remove salt, and draining. Repeat this process three additional times, for a total of 4 rinses. Allow the cabbage to sit for 10 minutes, and drain one more time. Evenly distribute the kimchi paste onto the cabbage. Every few scoops, mix the cabbage by hand to evenly coat them with the paste.
Transfer to an appropriate bell jar or container. Gently push down on the top of the kimchi to force out air pockets. There should be no space left at the top of the jar. The fermentation will start in a few hours. Leave the jars at room temperature with a plate underneath, as the fermentation may force liquid through the top of the container. Once fermenting, you will notice bubbles forming throughout the container. After 24 to 48 hours, store your kimchi in a food-safe refrigerator to slow the fermentation; alternatively, you may leave the kimchi at room temperature for a longer time if you desire a tangier product. Kimchi may be eaten a few days, weeks, or months later, depending on your preference.
TIPS FOR SAMPLING KIMCHI FOR MICROBIOLOGICAL ANALYSIS
• To test hypotheses and predictions about the bacteria driving the fermentation in the kimchi, remember that samples must be taken from the food preparation area and transported to the laboratory. Samples should move in the direction of classroom to laboratory, never vice-versa.
• To avoid contamination of the kimchi, sampling equipment (pipettes, micro-pipettors, conical tubes, cotton swabs) should be sterilized prior to being brought into the food preparation room.. Samples may then be taken and transported to the laboratory following completion of the recipe. Students should complete the recipe prior to moving to the lab; this helps to ensure that contaminants from the lab are not introduced into the food preparation area. Once in the lab, students may perform Gram stains and isolation streaks on their samples from various samples of the kimchi preparation.
• General purpose media (e.g., tryptic soy agar) can be used to grow the LAB, but students might try different selective and differential media (e.g., mannitol salt agar) to ascertain the properties, such as salt-tolerance, of different species of LAB at different times in the fermentation process.
• If desired, at various time-points after making kimchi, sterile pipettes can be used to sample the kimchi liquid. The pH of the liquid can be determined, as well as the Gram reaction, morphology, biochemical characteristics, and, potentially the identity, of the predominant species in the liquid at that point in the fermentation process.
